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An English Translation:

Physical Statistics

[]

Let v be the speed of a particle in a classical ideal monoatomic gas in thermal equilibrium,
and let v,,v, and v,, respectively, denote the velocity components in the z,y and z
directions. Let us denote the probabilities of gas molecules with the velocity components
between v, and v, + dv,, v, and v, + dv,, and v, and v, + dv,, by f(v,)dv,, f(vy)dvy,
and f(v,)dv,, respectively. Let us assume that the probability of gas molecules having

the velocity components between v, and v, + dv,, v, and v, + dv,, and v, and v, + dv,,

simultaneously is given by

f(vz) f(vy) f(v,)dvdvo,dv, = g(vQ)dedvydvz,

where f and g are smooth functions and v = |/vZ + v2 + v2. Answer the following ques-

tions.

(i) Show that the following relation holds:

if/(vﬁ o Lf,(vy) . 1 f/(vz) g/(UQ)

20, f(ve)  2v, f(v,) 20, f(v.)  g(v?)’

(ii) Show that the following relations hold:

Flo) = [2eE pm) = [Semh pe) = |2

™ ™

where « is a positive constant.

(iii) Obtain the probability F'(v)dv of the speed being between v and v + dv.

(iv) Obtain the most probable speed vy such that the probability density F'(v) given in

(iii) has a maximum at the speed v = vy.

(v) Obtain the root mean square speed v.



